Abstract
Introduction
Organizational culture gains a lot of interest in practice and academia alike and plays a crucial role for organizations. Organizational culture represents "a complex set of values, beliefs, assumptions, and symbols that define the way in which a firm conducts its business" [60, 66] . Organizational culture is shared among organization members [29] and determines their behaviors as well as attitudes [60, 66] . Influence occurs through shared values, beliefs, norms, and expectations [33] . These collectively shared aspects can also affect employees' knowledge exchange and combination activities [20] . Organizational culture implicitly guides organization members' actions and behaviors so that these are typically executed in a subconscious manner [28] . Within the organizational culture, it is embedded which behaviors are desired and expected from the organization members. As a result, organizational culture directs members' behaviors at least in a subtle manner [60] . Organizational culture has attained great attention in the context of superior organizational performance (e.g. [25, 57, 72] ). Further, it has been largely discussed as a source of sustainable competitive advantage (e.g. [8, 26] ), and, commonly, culture serves as an explanatory factor for various organizational outcomes. The link to effectiveness, for example, is well established [26, 72] . Also, organizational culture has been researched in regards to employee-related aspects such as motivation, creativity, and other jobrelated variables like job satisfaction (e.g. [41] ).
An aspect that is closely related to an organization's functioning and competitiveness is innovation [7] . Consequently, innovation increasingly plays a major role in organizations. Accordingly, extant literature deals with the antecedents of innovation, and organization scholars increasingly stress organizational culture's influence on innovation [14, 37, 37, 40, 46, 67] . From a knowledge-based perspective, innovation refers to the "creation and application of knowledge to create new knowledge regarding novel products and processes" [65] . Innovation and knowledge are, thus, closely related concepts and knowledge can be regarded as a critical firm resource [32] because it enables and drives innovation success [68] . New knowledge is a prerequisite for innovation, and the creation of new knowledge warrants the exchange and combination of knowledge [42, 64] . Consequently, knowledge creation can be considered the "precursor of innovation" [64] , and for generating innovation the processes of knowledge exchange and combination are essential [50, 63] . Correspondingly, literature considers factors that influence knowledge exchange as well as knowledge combination and studies propose a plethora of such factors. Among those factors, culture gains specific attention because it either supports or inhibits knowledge management practices [1] . An organizational entity that not only contains knowledge but also influences its treatment within an organization, is organizational culture [2] . It is less about the existence of knowledge but rather about the ability of an organization to effectively put knowledge into use and exchange and recombine it successfully, which in turn serves as the basis for sustainable competitive advantage [2] . Considering the important role of knowledge exchange and combination, extant literature deals with topics around the broad subject of knowledge management (e.g. [2, 9, 13] ). A large body of research has discussed on possible relations between organizational culture and knowledge-related subjects. Various studies have pointed out organizational culture as being a significant challenge or barrier for knowledge management (e.g. [1, 6, 48] ). Others have stressed that organizational culture could be conducive to knowledge management (e.g. [24, 49, 56] ). Also, organizational culture has been identified as an antecedent for many knowledge-related concepts (e.g., [45, 58] ). Great efforts have been made with regards to knowledge management practices (e.g. [21, 55] ), so that the relationship between knowledge management practices and organizational culture is well established [1, 10] . Similarly, the impact of organizational culture on organizational learning has been disentangled (e.g. [58] ). With regards to knowledge exchange and combination, the link to innovation is clearly confirmed (e.g. [64] ), and social climates fostering knowledge exchange and combination have also attracted attention (e.g. [20] ). Recently, a systematic literature on the relationship between organizational culture and knowledge management has been conducted by Müller [52] . However, this study omits knowledge exchange and combination.
Overall, a number of studies within various disciplines have examined how organizational cultural characteristics influence knowledge, knowledge management, and innovation. A diverse research base consisting of theoretical and empirical work has been accumulated. Based on the aforementioned literature, it becomes evident that literature synthesizing scattered research on the influence of organizational culture and innovation from a knowledge-based perspective, hence paying attention to knowledge exchange and combination, is scant. No systematic literature analysis that follows a comprehensive approach and focuses on organizational culture's influence on knowledge exchange and combination has been conducted.
Considering the issues above, this paper consolidates relevant empirical literature on organizational culture's influence on knowledge exchange and combination, and brings together findings from culture and knowledge literature. Thereby, we aim at answering the following research question: How is organizational culture related to knowledge exchange and combination?
Drawing on social capital theory [53] , we conduct a structured and systematic analysis of literature that empirically investigates organizational culture's influence on knowledge exchange and knowledge combination. By doing so, we contribute to existing innovation and culture literature by investigating organizational culture as an antecedent to innovation from a knowledge-based perspective. As we approach innovation from a knowledge-based perspective, we take knowledge exchange and knowledge combination into account. We further contribute to research by offering a comprehensive literature review on the influence of organizational culture on knowledge exchange and combination which allows unifying findings from different strands of culture, knowledge, and innovation literature. Furthermore, it offers the opportunity to build a more thorough understanding of an organizational culture supportive to innovation by fostering knowledge exchange and combination.
The remainder of the paper is structured as follows. The upcoming section provides related literature on organizational culture and knowledge exchange and combination. In section 3, the research methodology is introduced. Subsequently, in section 4 we present the results and in section 5, we discuss the implications and point towards future research avenues. Finally, we elaborate this study's limitation.
Related literature
Considering our research question that concerns organizational culture and knowledge exchange and combination, the following two sections deal with the fundamentals of each of these topics. In section 2.1, we elucidate the concept of organizational culture. As we analyze organizational culture's influence on knowledge exchange and combination through the theoretical lens provided by social capital theory, we introduce its implications in section 2.2.
Organizational culture
Despite much research on organizational culture, there is still no common agreement on how to define this concept [8, 38] and literature provides various definitional approaches. In their early work, Kroeber and Kluckhohn [43] already identified 164 definitions of culture. Schein [59] states that the ambiguity of the organizational culture concept itself causes these definitional problems. Jaques [36] , in his seminal work, applied the concept of culture to organizations and referred to the culture of a factory as "(…) its customary and traditional way of thinking and doing of things, which is shared (...) by all its members, and which new members must learn, and at least partially accept, in order to be accepted (…)" [36] . Derived from this understanding, organizational culture can be thought of as the "collective programming of the mind which distinguishes the members of one organization from another" [35] . In a more 'practical' way, organizational culture can be described as "the 'glue' that holds organizations together" [62] . Schein [59] defines organizational culture as "(a) a pattern of basic assumptions, (b) invented, discovered, or developed by a given group, (c) as it learns to cope with its problems of external adaptation and internal integration, (d) that has worked well enough to be considered valid and, therefore (e) is to be taught to new members as the (f) correct way to perceive, think, and feel in relation to those problems" [59] . Moreover, organizational culture manifests at different levels [61] . Relatively observable aspects to less observable, rather unconscious aspects together make up an organizational culture. Schein's widely accepted theoretical framework proposes that organizational culture consists of three interrelated levels: (1) observable artifacts (e.g. symbols, rituals or language), (2) values and norms of expected behaviors, and (3) underlying assumptions.
A concept closely related to organizational culture is organizational climate. Although there are "similarities, several reasons exist for viewing climate and culture as distinct" [44] . Climate is more specific and is concerned with individual perceptions [47] . Culture, on the contrary, is collectively shared among members and relates to patterns of behavior (e.g. [61] ). For the purpose of our review, we acknowledge the relatedness of the concepts, but treat climate and culture as (related but) distinct constructs. Accordingly, we deliberately exclude organizational climate from our analysis. This approach is in line with the systematic literature reviews of Müller [52] and Leidner and Kayworth [47] , who leave organizational climate in their studies around organizational culture aside.
Knowledge exchange and combination
Knowledge creation is often considered as a main driver for organizational innovation [64] . Schumpeter [63] argues that innovation, hence new knowledge, is created through the processes of knowledge exchange and combination. Knowledge represents "a high value form of information that is ready to apply to decisions and actions" [24] . In correspondence with the ideas of Schumpeter [63] , social capital theory by Nahapiet and Ghoshal [53] posits that new knowledge is created through two generic processes: knowledge exchange and knowledge combination. Following existing research (e.g. [12, 64] ), we apply this theoretical lens for our analysis. Consequently, we adopt Nahapiet and Ghoshal's [53] reasoning, and acknowledge that there might be other processes relevant for the creation of new knowledge, but we assume that exchange and combination of knowledge build the core of any innovative activity. Knowledge exchange represents "interchanging knowledge and information residing in different organizational members and subunits" [64] . Combination of "previously unconnected pieces of knowledge" [12] enables incremental innovation, whereas radical innovation emerges as a result of novel ways of combining elements that might have previously been associated [53] . Radical innovation is mostly associated with the application of new knowledge to develop completely new products, services or processes. Incremental innovation, on the other hand, is intertwined with the reconfiguration of existing knowledge to refine and improve existing products, services or processes [34] . According to social capital theory, there is an underlying relation between knowledge exchange and combination with knowledge exchange being the prerequisite for knowledge combination. This linkage results from the fact that knowledge can be located at myriad entities [12] .
Apart from that, social capital theory brings up four conditions that need to be met for knowledge exchange and combination to occur in an organizational setting. The first condition asserts that an opportunity for exchange or combination exists. That is, knowledge to be combined must be available, as well as the opportunity and means for combining the knowledge. Second, the parties involved need to expect or conjecture some added-value regarding knowledge resulting from the exchange and combination. Third, motivation is highly important for considering and conducting exchange and combination. Even if the first and second conditions are met, the parties involved need to experience benefitting from engaging in exchange and combination, so that -even under uncertain results -participating represents an incentive [51, 53] . The fourth condition is the capability to conduct knowledge combination. Opportunities for knowledge exchange and combination, the associated knowledge benefits, as well as the underlying motivation are altogether not sufficient -additionally, the capability to combine knowledge assets is indispensable [53] .
Another crucial aspect of social capital theory is that social capital is influential in the creation of new knowledge. Social capital can facilitate knowledge exchange and combination by affecting the conditions Page 5500 previously discussed. Social capital refers to "the sum of the actual and potential resources embedded within, available through, and derived from the network of relationships possessed by an individual or social unit" [53] . Nahapiet and Ghoshal [53] distinguish three dimensions of social capital: the structural, the cognitive, and the relational dimension. The network of relations, meaning the "overall pattern of connections between actors" [53] , constitutes the structural dimension. The cognitive dimension deals with shared cognition and sharing of context among organization members which come into effect through shared language, codes, and narratives. The relational dimension of social capital refers to "assets created and leveraged through relationships" [53] . 'Relational' resources originate from social interaction, and bond the members of a social system, such as an organization. Associated with this dimension are, therefore, norms which are important for knowledge exchange and combination.
For the purpose of our analysis, we focus on the relational dimension, specifically norms, and argue that there is a close link to the concept of organizational culture. We justify this by the fact that the relational dimension of social capital encompasses norms which are also a vital component of organizational culture.
Norms represent "a degree of consensus in the social system" [53] such as an organization. Norms are to be grasped as the collectively binding demands and expectations regarding the conduct within the social system. They give direction to behavior, and if effectively in use, norms have a powerful effect on organization members' conduct. Consequently, organization members' knowledge exchange and combination activities can be significantly affected by norms. Whether and to what extent the members engage in these knowledge creation processes largely depends on what kind of norms are embedded in the social context. Nahapiet and Ghoshal [53] point out norms that are proposed to build a "strong fundament" [53] for knowledge exchange and combination: norms of cooperation, openness and teamwork, appreciation of diversity, and tolerance of failure.
Thus far, we have argued that social capital theory provides a solid lens for analyzing organizational culture's influence on knowledge exchange and combination. In the next section, we illustrate the research approach which has been applied in alignment with our theoretical foundation.
Research method
A structured literature review was conducted on the basis of Webster and Watson [71] , vom Brocke et al. [70] , and Denyer and Tranfield [27] . This research method aims at a rigorous approach and maximum transparency with respect to the review process. In order to comply with this requirement, we followed Creswell [22] and executed the recommended steps: 1) "Identify the key terms to use in the research 2) Locate literature about a topic by consulting several types of material and databases 3) Critically evaluate and select the literature for review 4) Organize the selected literature 5) Write a literature review that reports summaries of the literature" [22] . In the first step, central terms of our research question (organizational culture, knowledge exchange and combination) were used as key elements. We supplemented these with a few synonyms and related terms to broaden the search. In line with Müller [52] , we deliberately excluded related concepts, such as climate and information, from our search in order to contain the scope of relevant literature. The resulting key terms for the literature search needed to be present in the abstract at least. Further, we applied two Boolean expressions (AND/OR) for combining the identified terms. As a result, the following search string was developed: AB ("corporate cultur*" OR "cultur*" OR "organi#ation* cultur*") AND AB ("innovat*" OR "knowledge combination" OR "knowledge exchange") AND AB ("knowledge management"). Because knowledge combination and exchange are connected to knowledge management [12] , we added the term 'knowledge management' to our search string. In doing so, we intend to ensure that literature with a knowledge-based perspective is being identified.
In order to foster rigor, we determined peerreviewed academic journals and conference publications as a basis to identify relevant literature for our review. This excludes practitioner articles, dissertations, and books. Refereed journals provide a level of quality control, and the conference proceedings we selected are acknowledged in the field of IS.
The journal rankings 'Association of Business Schools Academic Journal Quality 2015' (ABS), 'VHB-JOURQUAL 3' (VHB), and 'ESSEC Business School Paris 2016' (ESSEC) served as sources for selecting journals. Concerning ABS, we defined the rankings 4* ("world elite journal") up to and including 1 ("recognised journal") being notable. For VHB we chose the ranges from A+ ("world leading") up to and including C ("recognised"). For ESSEC, we considered the rankings 0+ ("recognised internationally as the best in the discipline") up to and including 2 ("generally national-circulation journals, or international journals of lesser reputation"). Due to the fact that an unstructured pre-search -which was conducted to obtain a rough overview -located relevant literature in journals classified as mediocre, we applied this wide scope ranging from highest-quality to well-recognized. We selected journals from diverse disciplines such as information systems, knowledge management, entrepreneurship, technology, innovation, general and strategic management, organization behavior, sociology, human resources, marketing, psychology, logistics and productions, and others to take care of the interdisciplinarity of the topic. To ensure a rigorous and systematic search [71] , the search string was applied using a meta-search engine (based on 202 different databases, such as EBSCO Business Source Complete), which consisted of the previously defined journals and conference proceedings. The search process returned 103 relevant research articles. To extract relevant literature out of the results, we conducted a filtering process based on the following criteria: (1) Studies treat culture as an antecedent for knowledge-related subjects. (2) Research needed to be empirical which excludes other types of research such as conceptual, descriptive or anecdotal studies. The final sample to be examined then constituted 24 articles.
Analysis and findings
In the following, we first discuss organizational culture and, then, turn to the results regarding the influence organizational culture exerts on knowledge exchange and combination.
Organizational culture: conceptualization and approaches
Literature provides a variety of conceptualizations of organizational culture, and there is no agreement on how culture should be conceptualized [39] . Our review revealed that quantitative studies mostly apply an either dimensional or typological approach.
With regards to typologies, most frequently the Competing Values Framework, which proposes different types of organizational culture, is used. Clan, adhocracy, market, and hierarchy culture are the most frequently considered culture types (e.g. [69] ). Commonly, adhocracy culture receives attention as the culture type that significantly encourages knowledge exchange and combination (e.g. [16] ).
Dimensional approaches mainly draw on cultural values that are supposed to be associated with knowledge exchange and combination [15, 17] . Brockman [11] , for example, draws on the cultural value of entrepreneurship and finds evidence for a positive association to the exchange of new knowledge.
Organizational culture's influence on knowledge exchange and combination
In order to gain a comprehensive understanding of how organizational culture relates to knowledge exchange and combination, the influences proposed by the articles we analyzed were extracted. All research articles emphasize organizational culture being utmost important for knowledge-related activities within an organization. Studies consistently argue that organizational culture can basically encompass two directions of effects on knowledge exchange and combination. Organizational culture can either support or impede knowledge exchange and combination (e.g. [23, 69] ). Chatzoudes, for example, provide empirical evidence for organizational culture being the antecedent with the strongest impact on the knowledge management process [17] . Cultural aspects such as values and norms 'environ' the organization members and have the power to shape their behaviors to a significant extent. Members' knowledge exchange and combination practices largely depend on the contents incorporated in the organizational culture. Only an organizational culture that truly values knowledge exchange and combination can get the members there [5] . In order to achieve such a culture which positively affects and encourages members to engage in knowledge exchange and combination, the corresponding behavioral aspects need to be embedded in the organizational culture.
Studies propose a plethora of cultural factors that are found to support knowledge exchange and combination. We gathered the factors most frequently referred to and identified 4 categories. Therefore, we subsequently organize the findings along these 4 categories of organizational cultural aspects that were Page 5502 found to support knowledge exchange and combination.
Risk-taking.
One of the most frequently stated factors is risk-taking, which is also referred to as tolerance of risk (e.g. [11, 15, 17, 18, 30] ). Risk-taking describes the willingness to venture and consequently tolerate mistakes and failure. Accordingly, risk-taking reduces members' aversion of uncertainty and enhances coping with unfamiliar situations (e.g. [3, 15] ). Trying new "ways of doing things" [3] is typically a risky endeavor, and may lead to unexpected outcomes. Gonzales and Melo [31] , for example, find that the posture towards taking risk and making decisions largely determines the success of knowledge management practices.
Openness.
Openness represents a cultural aspect that is proposed to positively influence knowledge management behaviors (e.g. [3, 15] ). Albert and Picq [3] , for instance, find that open communication is important for the creation of knowledge. Organization members should be encouraged with regards to open discussion and discourse. Communicational exchange, such as feedback, can foster open communication. In this study, it is also found that openness among organization members contributes to the change of cultural norms [3] . Particularly, for the exchange of knowledge, continuous openness plays a crucial role [15] . Argued from another perspective, beyond and across organization boundaries, openness and sharing of knowledge becomes relevant [4] . Experimentation and freedom are cultural aspects [16] that we organized into the category of openness since openness can be considered as a precondition for both acting freely as well as for experimenting. It is also found that the realization of knowledge management requires that organization members exhibit an open mindset which incorporates not only being open to changing processes but also to adopting new knowledge [4] . Yang, Marlow, and Lu [73] , for instance, find that exploration and experimenting are one of the most important attributes of a culture that is supportive of knowledge exchange and combination.
Flexibility.
Another frequently mentioned cultural aspect that is required for successful exchange and combination of knowledge and thus innovation, is flexibility (e.g. [11, 17, 19] . Many studies find evidence that an organizational culture which incorporates flexibility is positively associated to knowledge-related subjects, such as knowledge creation (e.g. [17] ) or knowledge management processes (e.g. [15] ). Additionally, some research equates flexibility with adaptability (e.g. [16] ). Other studies examine the influence of flexibility on knowledge-activity from a structural perspective (e.g. [19] ).
Future orientation.
Cultural content that is frequently associated with a positive effect on knowledge-related activities is future orientation (e.g. [11, 15] ). Future orientation is defined as the "degree to which individuals in organizations or societies engage in future-oriented behaviors such as planning, investing in the future, and delaying individual or collective gratification" [54] . Closely related to future orientation is a strong focus on customers. Chen and Hatzakis [18] stress that a consistent customer orientation is accompanied by the creation of new knowledge with regards to customers' concerns. As the "aim is to deploy knowledge (…) for the benefit of the customer", it is necessary to pursue this long-term view which in turn supports knowledge creation. Organizations need to be proactive when they are competing with other organizations. Pursuing new market opportunities as well as renewing new knowledge are essential for organizations to effectively operate [11] .   ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 
Discussion
In our study, we conducted a structured literature review on the influence of organizational culture on knowledge exchange and combination. Thereby, we asked the following research question: How is organizational culture related to knowledge exchange and combination?
The brief answer we found is that organizational culture largely influences the occurrence of knowledge exchange and combination in organizations. As knowledge exchange and combination are the underlying processes of knowledge creation, respectively innovation, this finding highlights the importance of organizational culture.
The results indicate that organizational culture is strongly related to knowledge exchange and combination. Depending on the factors incorporated in the organizational culture, an either positive or negative effect can be observed. With this review, we identified organizational cultural aspects that are positively associated with knowledge exchange and combination. Accordingly, we consolidated cultural factors that literature proposes to positively influence knowledge exchange and combination. During the review, four cultural factors were found to be mainly referred to in the articles. Thus, we decided to organize our findings according to these categories. We found risk-taking, openness, flexibility, and future orientation to be mostly associated with knowledge exchange and combination. In conclusion, we contribute to research by the identification of these 4 cultural aspects that were found to facilitate knowledge exchange and combination. Based on this comprehensive collection of supportive aspects of organizational culture, attempts of organizations to developing and changing an organizational culture towards a 'knowledge culture' can be conducted more goal-oriented.
However, our summary indicates a lack of research in terms of how to change and how to develop an organizational culture. Cultural change is a major challenge for organizations. Nevertheless, nowadays, it becomes increasingly important. Consequently, future research should explore this area and provide more thorough approaches for changing and developing organizational culture successfully.
Limitations of the literature review
Although this literature review provides valuable insights on the influence of organizational culture on knowledge exchange and combination, some limitations need to be considered. First, the results of this review are restricted by the approach for the literature selection, as the review is based on peerreviewed journals and conference proceedings only. Although our publication base is of high quality, some relevant contributions may be missing, since we excluded non-peer-reviewed work. Second, the search and selection approach further limits the findings. As our search terms are limited to English, literature of other languages is disregarded. Also, the search string could have led to an exclusion of relevant research, as further potentially related terms might have been omitted. Third, this research considers organizational culture only. Related concepts such as organizational climate could help shedding light on the contextual factors influencing the knowledge exchange and combination in organizational settings. Finally, cultural factors inhibiting knowledge exchange and combination were not examined in this review. Future research needs to consolidate aspects of organizational cultures that negatively affect knowledge exchange and combination. This would help elucidate the complex relationship between organizational culture and knowledge exchange and combination.
